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Economic  and  energetic  efficiencies  of  vacicus  veed  control  pro- 
graae  vere  determined  and  ccnpared  in  three  soytean  EGlvcine  tox 
(L. ) Hsrr.  1 tillage  aystens.  Field  trials  vere  ccciductad  over  a three 
year  period  between  1981  and  1983  at  Gainesville,  Florida.  Heed  control 
programs  consisted  of  varioiB  ccs^inations  of  preemergence  and  posteoer- 
gence  haibicide  applications.  Tillage  q;«rations  vere  coiventional, 
minicnuni,  and  no-tillage.  Weed  populations  consisted  porimarily  of 
alexandergrass  [Brachlarla  clantaolnea  U.in.ic)  A.  Hitchc.J,  Florida 
teggarweed  ttesmodian  tortuosum  (SW. ] DC.],  and  redroot  pigweed 
Efraranthus  retroflexua  l,.  1 . 

flerbicida  treatments  included  oryzalin  applied  at  0.84  l^/ha, 
nettitusin  at  0.43  .kg/ha,  aciflucrfen  at  0.43  kg/ha,  sethoxydim  at  0.22 


kg/ha. 


applied 


sfficteney 


s deterrnined  b/  establishing  a 
return  ' productir«i  cost  for  ea^ 


inity  indicated  a profitable  prcxiiartion  ^sten. 

Tre  e^er9y  efficiency  was  established  tv  cai^isons  of  eoergy 
productivity  (ES  = yield  weight  ' total  energy  input"'),  fln  average 
SP  value  for  United  States  grcpwo  soybaans  vas  apprcociinately  0.1893 


energetic  efficiency.  PtHteicergenee  plications  ware  usually  necessary 
in  order  to  maintain  raxlnum  efficiency;  however  these  treataents  were 
relatively  inefficient  *sn  they  vere  applied  alone. 


performing  treabnents  ancng  these  tested.  The  directed  postemargtf  ce 
treatment  of  (oBtrltueln  t 2,4-DS) . in  conbinatloo  with  a ptearergeooe 
plication,  produced  the  greatest  single  H>  and  05  across  all  tillage 
systeiiB  with  two  extxpllons  Wiere  it  yielded  the  second  liighest  val\E. 

TlB  ED-tiUage  system  produced  an  averp  EP  of  0.083  leg/Kl  and  Cat 
of  0.39  in  1901.  In  1983,  no-tillage  generated  £P  and  C£R  valiras  of 
0.U9  kg/nj  and  0.73,  respectively.  In  1982,  however  tte  aaiventimal 

which  «re  significantly  greater  than  the  minimira  and  no-tillage 
operations.  The  variability  in  tillage  system  perfotmance  was 
due  to  the  fact  that  tn-row  subsollii^  was  p pleiented  in  1 


cBAPrat 


UlStAIURE  S£VI£M 

The  Necessity  for  Inproved  tanii  gtcductivltv 
In  an  address  at  the  19S3  eeltsville  Sj7^»siiiiii  concemln9  prob- 


Figure  1.  Farm  productivity  C36). 
1980  parelirainary,  1981  projected 


pE?pulacion  explc 


Dcdity  irarket  pricas  (Figure  2)  (36).  Nineteen-elghty-three  frlCM  uere 

increasing  stout  4 percent  in  1982  ( 37). 

In  1980,  farcB  with  sales  of  $200,000  and  over  represented  oily  4.3 
percent  of  all  the  farms  in  the  United  States  (Table  1).  Although 
farms  vere  few  in  numtet,  they  accounted  for  approidirately  50  percent  of 


the  total  cash  receipts.  Farms  with  sales  under  $20,000  rq>resented  61 
percent  of  all  farms,  bit  receited  oily  6.3  percent  of  the  cash  re- 


%of  1967 


(billions  of  dotlors) 


Figure  3.  Farm  inrcms  and  expenses  (37). 

Residual  of  gross  farm  inccRe  minus  total 
production  expenses. 

ftirecasts  for  1982  and  1983. 
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(PERCENT) 


Millions  of  Kilogroms  (a.i.) 


soybeans  and  com  were  33  and  30  percent,  tesgeelirely,  ot  the  total. 


Tte  average  annual  lose  Ear  all  crepe  wes  aj:pcaiaad  at  S7.1  billioo  (6). 
Shaw  reported  that  (,eeds  cause  annual  losses  of  approximately  10 


In  order  for  gtceers  to  maintain  a relatively  constant  level  ot  net 
ineeme  (Figure  3),  they  are  being  forced  to  inpleuEnt  production  systeas 


search  and  new  tedinology — not  as  replacoients  of 
the  old,  tut  as  building  cn  the  past.  And  further 
research  is  needed  to  help  grouere  aalie  the  ^;}ust- 
nents  that  can  mice  the  new  lecowledge  useful. 


we  crcp-production  cfianicals  itore  affectively  and 
eccOTTvically,  there^  miniiiiizlng  farm  bankruotcies 
(40,  p.  14) 


%0f  1967 


3.  Erergy 


Billion  gallons 


and  1960,  overall  gasoline  consunptlcxi  dscroased  whlla 


steadily. 


aw>lied  to  vorld  oonsiwers  (Table  2).  Of  the  »orld  energy  supply,  imly 


(Figure  10).  Ocnwetsely,  pesticides  utilise  cnly  4.9  percent  or  toi^hly 


obtained  frcai  controlling  teeds  conparcd  to  the  ratio  for  other 


1970  1975 


1979  I960 


51.1  52.2 


Energy  Type: 
Petroleum 


e barrel  equals  159  L 


Pigure  10.  aiergy 


agricultural  productU 


L,  M>. 


productloi 


inical  tillage  costs 


Itanspotatlcn  and  stozage  costs 


tillage  by 


: Cccpland  Harvested 


Horthern  Plains 
Axyalachia 


Mountain 


eiployed  on  B 


cropland  harvested  In  the  United  States.  Rednctlcns  in  tillage 
cperations  cccnrrEd  on  an  estiiiated  32  million  hsetates  tTable  4). 

Rebar tsm,  Gallaherj  and  Prine  C30)  proposed  several  advantages  oE 
conservation  tillage.  Planting  by  the  no-tiUsge  retbod  conserves  fnel 
since  fewer  trips  over  the  field  are  needed.  This  allows  greater 

use  ray  also  te  intensified  due  to  the  possibility  of  planting  a second 
crop  without  a ^ay. 


There  is  a lower  overall  investment  for  machinery.  The  maintenance 
cost  of  nochlnery  is  usually  mjch  lower  since  cnly  one  irechine  is 


required.  It  is  also  possible  to  farm  lower  cost  land  due  to  the  tact 


that  no-tillage  allows  the  plantii^  of  row  aogs  on  sitting  land. 
Higher  yields  often  occur  with  the  no-till^  practice.  Other 


ratter,  and  greater  rater  penetration  with  less  Iras  from  evapenaticn. 

Although  there  are  nany  advantages  to  conservatioo  tillage,  several 
disadvantagas  exist  (4,  27,  29,  30,  31).  T»se  limitations  include 

(1)  Soil  tesiperature.  Average  soil  tamperacure  tends  to  te  lower 
in  soils  under  conservation  tillage.  This  results  from  a r^uction  in 


blescme 


hravy  mulches  of 


required  tc  conduct 


tillage  and  pla 


oybaan  Exoductlon 
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ncldboard  plow 


plant  (ronventicoal) 


plant  (no-tillage} 


(liteis/ha) 


TA6l£  6.  Ccnpajrleon  of  energy  requirements  for  conventional 
tillage  and  no-tillage  of  scg^teans  (15). 


Manageoent  Input  Energy  Required 

or  Oparatico  flasimption  Qaiventiiml  No-Tillage 


Insecticides 


11. M )tg/ha  - oony.j 
9.56  kg/hs  - no-till 


57  Jtg/ha  - conv.; 

63  1^/ha  -no-till 

2.27  )(g/ha  - conv.;  • 
Moldboard 


A^ly  terbicides 
Broadcast  Fertiliser 


Itensport  Grain 
Dry  Grain 


23  CO  15%  water 


2^ 


flciency  evaluations 


CHAPTER  U 

BffiteETICS  ty  VffiD  aWJfiOL  IN  SOYBEAN  IILLWS  SVSTEMS 


InbrcAjction 


energy,  to  FetroteurcrfCPNer^  energy,  i 


played  o vital  role  in  a shut  oE  energy  aource  and  in  a reduction  of 
tfte  total  energy  used  for  weed  control"  (1,  p.  100). 

Cline  i»ing  partUlly  due  to  the  increasa  in  ^icationa  of  agricul- 
tural diemicalB  (Figure  U).  Macbanical  pawer  and  rachinery  have  in- 
creased tjy  nearly  cne-third  vliile  agricultural  diemical  usage  has  risen 


ately  fou 


1982, 


million  kilogca 


lere  taught  In  the  United  States.  This  amunt  aceounted  foe  53  jeroent 


Of  all  the  li^ts  into  agricultural  production,  fertllitara  and 
field  nBohinety  require  the  greatest  amamts  of  energy  and  are  estinated 
at  31.6  and  22.2  percent,  respectively  of  the  total  t36).  CSnversely, 
pesticides  utilise  only  4.9  percent  or  roi^hly  110  billion  MJ  per  year 
(11,  36). 

Energy  prices  frem  1967  to  1990  for  diesel  , llqiafied  petro- 
leum gas,  and  ^soline  increased  by  apiproeimately  50Q,  325,  and  300  pat- 


■Etaductivity  is  the  iieasure  of  tow  tmeh  product  U obtained  jer 


productivity,  the  quantity  of  product  per  «iit  of  input  energy, 
tosignated  and  that  it  be  termed  taergy  prodmrtivity. 


Etargy  productivity  is  specific  for  each  agricultural  product,  loca- 
tion, OTd  tiiM.  That  is.  energy  productivity  can  ba  used  cnly  to  com- 
pare alternative  preduction  systera  and  eiargy  conservation  practices 
which  result  in  the  same  product,  at  the  plaae,  and  at  the  sane 


tin*!"  02). 


control  progr 


and  Hathods 


19B3 


32 


coatrol  {zo^raos  evaluated 
at  Gainesville,  Florida. 


W = directed  fcatanergaice*'*  ^ 

“ ParenUteses  signify  a tank  mix  application. 


Seurces!  Green,  (17);  Green  and  McCulloch,  (18>. 

° Product  of  energy  requirement  and  rate  o£  aEpllcaticn. 
Preplane  aEplIcation  In  the  no-tlllage  system. 


34 

Table  9.  Inputs  were  coipcsed  of  fuel  eonsiuiptloo  of  47.3  HJ/L  U4) 

Eius  Utor  reijuiraient  at  74.35  HJ/hr  (13). 

Energy  efficiency  evaluations  must  consider  the  total  energy  input 
>*ich  enconpasses  all  inputs  of  crop  prcductlon.  Items  viiich  should  l» 
ineludad  ©insist  of  seed,  fertilirer,  oachinery,  labor,  and  pesticides 
(29).  Tte  lase  energy  input  is  defined  as  the  estisated  energy  input 
fct  pcoducu^  oie  iBctare  of  solans  less  the  inputs  for  tillage  and 
weed  control  (Table  10).  lOtal  energy  input  (Table  11),  ipion  whicli 
energy  productivity  is  based,  is  the  sum  of  base  energy  input  (fable 

Bl. 

Tte  parameter  vtoioh  was  used  to  directly  determine  tie  eiergy  effic- 
iency «s  that  of  the  energy  productivity  value  which  was  calculated  as 


^ “ Bt7+5 

EP  » energy  productivity  ()cg  ’ Hj"^) 
o - yield  Otg  ' ha"^)  (Appendix  B) 

8 “ used  control  energy  input  (MJ  ' ha"^) 
Y “ tillage  energy  input  (Ml  ' ba”^) 


Energy  Inputs  for  tillage  o^at 


IDOldxiard  plcw 


plant  loonventionalj 
plant  (no-tillage} 


incluae  fuel  crasunption  147.3  M3/L  (14)1  plis 
later  requirement  (74.25  W/hr  (1311. 

Sources:  Crcmeell,  (7):  vaiqhn  et  al.,  (38). 


:1  required  1257  M3/ha 


oansisted  of  plMing, 


1AB1£  10. 


Bass  energy  input  for 
soybeans  (32). 


oachinecy 


14S6 

881 


U,376 


□efined  as  the  estlseted  energy  input  for 
proiuclng  cne  hectare  of  soybeans  th“ 
inputs  for  tillage  and  >eed  control. 


Results 


age  systans  uhile 


the  second  highest 


inclined 


rgerace  appUc 


lAKE  13. 


Energy  picductlvlty  o£  i«ed  control  prcgtaits  in 
soybean  tillage  systerrs  in  1982  at  Gainesville, 


Weed  Control  Energy  . 

Prograrr  Productivity® 


3.  nEtrituzln 

5.  aciCluorfen 

6.  sethM^dim 

7.  ecifluorfen  + sethoxydim 

10.  loryzalin  + retribjiin)  * 
aciflwrfen  * sethoxydiiii 


(kgAU  I 

O.Oiag 

0.033e^ 

0.076cd 

0.089c 


0.071o3 

O.U6b 

0.040e.^ 

0.135b 

0.185a 

0.0<2ef 


Means  witop  a colcran  followed  by  the  sa,ie  letter  are 
as  (^tenninsd  Duncan's  siultiple  range  tost. 

NO  significant  interaction  resulted  between  weed  control 
an  average  of  all  three  tillage  ^rstents. 


LKrgy  prcductivity  of  weed  cc 


1 prcqcairs  in  soybean 


15.  hand  i.-judcd 


Cf85ab  g 
Ulab 


OSlab  gO 
09Bab 
.28a  gC 


0S3b  eO 
lU6ab 


X29a-d 

119a-d 

Oeeod 

I04a-d 

103a~d 


>£  frobability,  as  detetmined  tr 


In  each  of  the  tiUage  systeiBS,  the  highest  energy  productivity  taa 
felivered  by  «ed  control  programs  which  contain^  a postanergenee  appli- 
ration.  Directed  poateraergenee  trsacments  applied  in  combination  with 
oryialin  and/or  retrltmin  ylel*d  the  naximun  energy  efficiency  in  the 
eonwintional  and  miniitim  tillage  tgstems  and  produced  the  second  highest 
value  in  the  no-tillage  system.  The  greatest  ^ valte  for  the  entire  ex- 
psrinent  ecoirred  in  the  no-tillage  system  with  the  combination  of  netri- 
turin  + sethoxydira  which  generated  0.179  kg/MJ. 

Tillage  Systems 

In  1981,  the  no-tillage  system  product  an  average  © of  0.083 
Iq/M  which  was  greater  than  either  the  eemuentlonal  or  the  miniiruio  till- 
age system  (Figure  12).  18118  vas  doe  to  the  fact  that  1981  was  an  sx- 
treitely  dry  year  and  no-tillage  was  superior  in  eoll  water  cwrserva- 


tloaal  tillage  system  generating  an  average  EP  of  0.10  kg/fO.  This 
value  was  significantly  greeter  than  the  EP  of  both  the  mlnimim  and  the 
no-tillage  ^stens.  This  was  partially  dua  to  an  abundant  anount  of 
rainfall  in  1982  with  an  aocumulatioo  daring  the  soytean  growing  season 
of  84.07  cm.  Durirq  the  same  period  of  1981,  ocdy  44.25  on  of  rainfall 
i®re  recorded  (Appendix  D1 . 

0.119  kgAd  in  1983.  The  variability  tetwaen  years  was  primarily  due  to 
the  fact  that  in-row  subsoiling  tas  not  irjpLemented  In  1982  as  it  was  in 
1981  a.Td  1903.  In  1992,  no-tillage  soyteans  were  planted  directly  into 


the  stubble  through 


1981  and  1983,  the 


in-tcw  subsoilecs  provided  optimum  seed-soil  contact  viiich  resulted  in  a 
rore  uniform  soybean  peculation.  Tte  difference  in  planting  nethods  uas 
dictated  by  equlfment  availability.  Previous  research  had  not  indicated 
a significant  yield  increase  diK  to  in-rew  suhsoiling  (16). 


Figure  12.  Energy  proauctivity  ot  scpybean 

tillage  syscaiB  dxi  1901,  1992,  and 
1M3,  at  Gainesville,  Florida.  In 

not  significantly  different  at  the  5t 
level  of  pcobablUty,  as  determined  by 
Dincan’s  nvitiple  range  test. 
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Ttxoiqbout  this  IS  year  yeriod,  total  farm  expen 


1982,  and 


threshac  In  19B1  and  1982.  All  tour  rows  «sta  terveated  in  1983  ty  a 
eoytean  conbine.  Weed  control  pro^rans  Milch  vere  evaluated  in  this 
etpstimant  are  ^Iven  in  Table  15. 


Table  16 
throiqh  1983. 


period  are  given  in  Table  17.  Bedoctions  of  tillage  ccBts  occurred  due 


to  a slight  dscline  in  fuel  prices  since  1981. 


tase  econcmic  input  is  defined  as  the  sstinated  coat  of  producing  cne 

hectare  of  soyteana  less  the  inputs  for  tillage  and 1 control  (Table 

18).  The  total  cost  of  production  (Tables  19,  20,  and  211,  nxm  Miich 
the  cost  eff  iclency  ratio  is  founded,  is  the  sum  of  base  econcoic  input 
(Table  16)  (21,  21,  23),  tillage  cost  (Table  17),  and  herbicide  cost 
(Tabu  16). 

The  parameter  which  >as  used  to  diteecly  detemiine  the  cost  ef- 
ficiency was  the  coat  efficiency  ratio  which  wss  calcuUted  as  follows: 


a ■ yield  valiB  (S  ’ ha'^) 


(Appendix 
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llJtal  cash  expenses  396.95  400.12  387.6' 

■l>5tal  fixed  costs  98.91  102.07  103.7' 


aybean  ^coducCion  in  1981 


lillags 


Ploric 


/iUe, 


i£  soytBan  production  ir 


tweedy  dieck 
orytalin 


HiniiQum  No^Ulagd 


X5.  t^nd  UBCdad 


Results  and  Pis 


grans  and  tillage  Bystems  [Table  22).  The  cotprehensive  results  feter- 


In  the  conventional  tillage  systara,  the  six  highest  coat  efficiency 
ratios  were  produoed  ty  i«ed  control  progrars  viiloh  contained  pteener- 
ganee  plications.  The  two  cptiraan  CER  values  resultal  from  (oryralin 
+ iretrihjrin)  alone  and  in  ccmbination  with  the  directed  Fostemergence 


The  top  nine  ranked  veed  cwitrol  ptcgraiis  in  the  no-tillage  system 


ourred  ves  that  (otyralin  * ratrilurin)  in  coBblnation  with  lnEtritusln 
* 2,4-OBI  proved  to  te  significantly  greater  in  cost  efficiency  than 
(nstriturin  + 2.4-DB)  alone. 

When  postaiergenee  herbicides  were  plied  alcoe  in  the  miniimm 
tillage  system,  they  vsre  ecooanically  inefficient.  Any  r--j  control 
pcogran  viilch  incltried  itstriCuiin  as  a pcesrergance  Sfpllcatiai  gener- 
ated a cm  valos  that  «a  significantly  greater  than  all  veed  control 


The  top  seven  ranlted  CtR  values  in  1982  vere  generated  by  terbicida 
treatments  that  contained  preeoergence  applleations  of  oryialin  and/or 
22 ) . Tt»  four  i«ed  owitrol  programs  which  del  ivered 
mic  return  incluied  postemergence  applicatiois  of 


(Table 


TMU;  24.  Ccst  efficiency  ratios  of  weed  control  prograirs  In  soybean 
tillage  ^sterns  in  1983  at  Gainesville,  Florida. 


Weed  Ccntrol  Tin«,ta  svstgp 

Prt^ram  Ccnventiooal  Hinimm  Mo-Tiiiaj» 


4.  (oryralin+rretribusinJ 


6.  sscbaxydim 

7.  aciflicrfen  t sethoxydiai 
a.  oryzalin  + aoifluorfen 


f0.36b-d 

f0.31b>-d 


f0.67ab 

g0.49ab 


g0.33b 


981,  ^2,  ana 


ot  significantly  differant 
ii  level  of  probability,  a; 
>y  E>,ncan'6  multiple  range 


1931  and 


the  eaiventicxial  tillage  system  generating  an  average  CER  of  0.«  which 
MS  significantly  greater  than  the  ininiflnro  and  no-tillage  cperations. 
This  occurred  partially  as  a result  of  an  abundant  arcisit  of  rainfall  in 

1982,  with  an  accuamlatiai  durii^  the  soybean  growing  season  of  84.07 
cm,  Oiile  1981  received  oily  44.25  cm  (Afpendix  W. 

The  no-tillage  system  produced  an  average  csi  of  0.73  in  1983, 
vhile  the  conventional  and  minimum  tillage  syst^ns  itelivered  average 
values  of  0.52  and  0.47,  respectively.  The  uariabUity  in  tillage 
listen  performance  tecween  years  was  primarily  due  to  the  tact  that 
in-rcw  subsoilii^  ms  not  implenented  in  1982  as  it  was  in  1981  and 

1983.  In  1982.  a fluted  coulter  was  used  as  the  tillage  dsvioe  for 
planttrg  into  the  no-tillage  stubble.  In  1981  and  1983,  in-row 
subsoilers  provided  optimum  seed-soil  contact  which  rendered  a inure 
unifona  soybean  pcpuiation.  The  two  different  planting  nfittods  cccuired 
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in  X982 


oty-ialin  and/ot  oetribunin.  Pcstcmstgenca  applications  lere  again 
enononically  inefficient  Own  aj?Jlietl  alone.  Energy  jareductivity  and 


it  effie: 


anUyvf 


Directsd  pc 


a preaaargaica  application . 
(irEtrihizin+2,4-DB)  applied 
in  cmhinacion  with  pre&;etgance  applicatiooa  of  otyaalln,  metribjzin, 
and  (QtyraUntnettitujin)  yieldsd  the  three  highest  efficiency  values 
with  (cnrytallmnetrihizln)  + Ciretribuzin*-2,4-£a)  jradicing  noxtiuni  IP 
and  CER  of  0.165  Kg/ar  .md  0.69,  respectively.  Ite  terbieide  program  of 
(oryialin+irsttituzin)  a^Jlied  alone  and  in  conbination  with  aclfluorfen 
* seUtcacydira  generated  the  fifth  and  fourth  highest  vali»,  x^spea- 


o Che  tsTO  prevtoei 


Weed  control  resulU  for  1983  wre  ver 
'ears.  Preaiergence  appllcatlcns  of  oryralih  and/or  netrituiin  »rc 
)nce  again  essential  for  maintaining  cptunum  veed  contcol. 

tn  each  of  the  tiUage  Bysteras,  the  highest  £P  and  CQl  vali^  were 
felivered  tg’  i«id  control  pcograns  which  contained  a postamergence 
pplicati«i.  Directed  poatanergence  tiaataencs  applied  in  canbinatlon 


efficiency  in  the  amventieoal  and  minimun:  tillage  ^stsne  while 
owtrlluiin  t eethoxydin  ;rodu..ed  Uie  highest  efficiency  in  the 
no-tiliage  ptcgran. 


TiUaae  Svatans 


Tte  i»-tillagB  system  produced  an  average  IP  of  0.063  kg/W  and  Cai 

0.U9  kg/KJ  and  0.73,  respectively,  iteults  in  1982  were  different  fron 
1901  and  1963,  vi>ere  the  conventional  tillage  syst^  produced  an  a\erage 


Tie  variability  batueen  years  was  primarily  dos  to  the  fact  that 
in-rcw  sutsoiling  vas  not  implerented  in  1962  as  it  ws  in  1981  and 
1963.  In  1962,  no-tillage  soybeans  sere  planted  directly  into  tte 
stubble  throi^h  the  use  of  Uuted  coulters.  In  1981  and  1983,  the 


sore  uniform  soybean  papulation, 
occurred  as  a result  of  equipirent 
not  indicated  a signiflosnt  yield 
(U>. 


The  two  different  plantii^  cethods 
inoraasa  due  to  In-tw  sutsoiling 


Significant  differeices  in 


production  effleieney  exist  atong 
researc*  indicates  ttot  herbicides 


research  is  needed  to  aiqnent  herblcidal  use  efficiency  and  tc  integrate 
rhemical  «ed  control  with  nechaniral,  cultural,  and  biological  prac- 


fatm  production  efficiency. 


APPENDIX  A 

CONIROL  IN  198X  AP  GA1KESVILI£,  P1£)RIDA 


APPanUX  B 

CCBIBOL  EVAUJATIOKS  DJ  190J  AT  GMNBSVZiE,  Eli»IDA 


3.  d S sS 

.:■  d “ dd 

=o.d".:i.d  ",  :■  :■  s" 
oddddddSS  Sd  d S dS 
..d;3„«„2d  s.  d » ,d 


»"ddS.d^d  dd  „ d 2d 
o«dd2dddd  3"  d 3 23 
«ddSddS2d  Sd  d d 3d 


dddddddddg  da  3 2 3 


APFEKDIX  C 

WE£C  ODfflBOL  SVALUWICMS  IK  1983  «T  GMNESVILt£,  PU»IDA 


£ o»o;<no:oo;3.r,  =;r;  S 3 S3  ^ 

a .:.S„S3^3  sS  ^ S ^s  I 


e =";:^33o3”2  S 3 S3  1 

i|£  =.°S!S3“^Sd  3^  d S 33  I 

^ a oS«^!33s2s  Sn  » I!;  ^s  ° 


APPajUK  D 

WS^TOLY  ERfiCIPriATION  IN  1991,  1982,  AND  1903  AT  GAINESVILLE,  FLORIDA 


>r  May  thcough  May 


AFPa«-DlX  E 

CS  Of  HEED  aWISOL  EKGR,V4S  IS  SOYBEAN  TIOAGE  SYSTEMS  IN 
1961,  1962,  and  1983  AT  ffllSESVlLLE,  ELORIBA 


*i5iis|3i  111  si 
ssssssgp  PIS  II 


Si=p~|||  |S5S  II 

asspsjss  p»5  =3 
ssgpilll  pp  j| 
"S|p«6S=  P53  P 
-=ap33SJ  SSSi  =1 


Sft  w.c”g'  s;s:r 

A^lln,  A.  L.  and  G.  L.  Mllacd.  1982.  PestlcSife  indnofru  =» 


~s— “ 


ipmi^iiir 


ff^to..lcity  ^iated  rith  rn^idue  ™ 


U.  FaJeral  Bergy  Adniniatta^irai.  1976.  aiatgy  aiu3  O.S.  Agiiculturs: 
1974  data  base.  reft/>-7fi/459.  Fed.  Energy  Mmin.  0.  S.  D^t. 
of  Agrlc.,  Washington,  D.  C. 

12.  Fluck,  R.  C.  1979.  Energy  prodiretivlty;  a neasute  o£  energy  utili- 

lation  in  agricultural  systans.  Agric.  Syst.  4(l):29-37. 

13.  Fluck,  K.  C.  1981.  Net  energy  sequestered  in  agricultural  labor. 

Trans.  ASAE.  24(6) :U49-1456. 

14.  Fliok,  R.  C.  and  C.  D.  Barrd.  19B0.  Agricultural  aiergetics.  AVI 

Publishing  Crxopany,  Lnc.,  Westport,  Corviecticut.  96  fp. 

15.  Frye,  w.  W.,  J.  N.  Walker,  and  6.  A.  Dimcan.  1978.  Cotpariaon  of 

energy  requirements  ci  no-tlllage  and  conventicsial  tillage.  In 
No-TlUage  Research:  Research  Reports  and  Review.  R.  B 
PhlUife,  G.  H.  Thonas,  and  R.  L.  Slevins  (Editors).  Univ.  of 
Kentuidcy,  College  of  Agriculture  and  Agricultural  Experunent 
Station,  I^iigton.  ro.  76-63. 

16.  Gallaher,  R.  N.  and  w.  L.  Currey.  1980.  Weed  control  for  no- 

tillage soybeans  in  rye  straw.  In  Proc.  Third  Annual  No- 
Tillage  Syetenis  Cccif.  R.  N.  Gallaher  (Editor).  Univ.  of 
Florida,  Institute  ofrosd  and  Agricultural  Sciences, 

17.  Green,  M.  B.  1981.  Persc.Tal  correspondence.  Clements  Associates, 

washirgton,  D.  C. 

18.  Green,  H.  B.  and  A.  UcCullcch.  1976.  Energy  considerations  in  the 

ise  of  harbicldes.  J.  Sci.  fd.  Agric.  27:95-100. 

19.  Griffith,  D.  R.  and  S.  E.  Parsons.  1960.  Ebiergy  requirements  for 

various  trllage-plantL'g  systems.  Bull.  ID-141,  Cccperative 
Extension  Service,  Purdue  Uciversity,  lafayette.  Indiana. 

5 fp. 

20.  Heichel,  G.  H.  1976.  Agricultural  production  and  e>etgy  resources. 

A.Terican  Scientist  6<!54-72. 

21.  heuitt,  T.  D.  1981.  Estirated  oosts  of  producirg  cne  acre  of  soy- 

beans, rorth  Florida,  1981.  Feed  and  Resource  Eooncmics  Depart- 

teans,  north  Florid,  1982.  Feed  and  ResDurce  Bcbnaidcs  D^2t- 

23.  Hewitt,  T.  0.  1983.  Estunated  costs  of  producing  one  acre  of  soy- 

beans, north  Florida,  1983.  Fcod  and  Resource  Bconcmics  0^:art- 


Krttnan,  ft.  M.  1974.  TtK  energy  crisis:  problems  and  solotlons. 


Nalevaja,  0.  D.  1975.  Herbicidal  veed 
iently.  heeds  leday.  IFallJilO. 


Phillips,  S.  H.  1978.  Mo-tillage,  past  a,nd  present.  In  Uo-TlUage 
Research:  Research  Reports  and  Review,  ft.  E.  Phillips,  G.  W. 
Ttecras,  and  R.  L.  Blevins  (Editors).  Oniv.  of  Kenturky.'coilege 
ot  Agriculture  and  Agricultural  operinent  Station,  LsKiiqbon. 


1974.  Allelopathy.  Arademic  Press,  New  Vork,  N.  Y. 


1.  M.  Prine.  1980.  Conserving 


Sanford,  J.  0.  1982.  Straw  and  tillage  oenaganent  practices  in 
soylean-vrieat  double-cropping.  Agcon.  J.  74:1032-1035. 

"itation  on  yield  and  grcwth  of  wheat  following'  spyteans  and  crain 
sorghum.  Agron.  J. 


United  States  Department  of  Agriculture.  1981.  Handbook  of  tori- 
^*^16  *“•  '«shingtorh  U.  C. 

United  Statns  D^arCtent  of  Agriculture,  1983  Aarlcultural 
Outlook.  (May):ll-30. 

Vaojhan,  0.  K.,  E.  S.  Smith,  and  H.  A.  Hughes.  1977.  Energy 
requireoKnts  of  reduced  tillage  practices  for  cam  and 


Icckeret: 


Agrichemical  Age  [Julyl:14 


BIIXRAPHICAL  SK&TCH 

Jchn  >^tin  Gcette  uas  born  F^sruary  4r  1957r  in  Albany,  Georgia. 
He  graduated  frooi  Alt^ny  High  SdKol,  Alkany,  Georgia,  in  June,  1975. 

In  Septenter,  197S,  he  entered  Albany  Jialor  College,  Albany,  Geisrgia. 
Upon  GCr^etlon  o£  his  studies  in  June,  1977,  be  received  the  Associate 

In  Siptsntac,  1977,  he  entered  the  University  of  Qaorgia  in  the 
Department  o£  Agroncmy.  He  received  the  l^helor  of  Science  degree  in 
ibn9i,  1979.  Between  Kerch  and  Septcmtcr,  1979,  he  was  oiployed  as  a 


o£  the  Unviersity  ot  Florida  to  pursue  the  degree  o£  Dcctor  e£ 
Philosophy.  Upon  coipletion  of  this  degree,  he  plans  to  be  a Product 
Cevels^ment  Pspresentative  for  Mcneanto  Agricultural  Products  Ccnpany. 

He  is  a nettber  of  Abpha  teta  bnnotary  scciety.  Phi  Kap^  Phi 
honorary  society,  Florida  need  Science  Society,  Southern  heed  Science 

Jc4tn  K.  Goiter,  is  avrried  to  the  focaar  Katie  b.  and  they  iavs 


I cerCiCy  that  I Uve  read  this  study  and  that  in  ny  opinlcn 
it  tonfoms  to  acceptable  standards  of  scholarly  presentation  and 
is  fully  adequate,  in  scage  and  quality,  as  a dissertation  for  the 
dEsgree  of  Ciattor  of  Philosophy. 


1 certify  that  I have  read  this  study  and  that  in  oiy  ^inicn 
it  confoms  to  acceptable  standards  of  scholarly  presentation  and 
is  fully  adaquate,  in  scope  and  qi^lty,  as  a dissertation  for  the 
^gree  of  Doctor  of  l^losophy. 


n 


I certi^  that  I have  read  this  study  and  ti- 
lt cotiforrro  to  accsptable  standards  of  scholarly  e 
is  fully  adequate,  in  scope  and  qieility,  as  a dies 
degree  of  Hector  of  FhilosoE^y. 


artatioo  for  the 


Agroncniy 


it  conCorms  te  acceptable  etandarda  of  scholarly  i^’esentaticn  ancl 
is  iuUy  adequate,  in  scoce  and  quality,  as  a dlssertatlcn  foe  the 
degree  of  Rxrtor  of  Philceophy. 


Pleiad  C.  Fluct 

Professor  of  ilgrlcultural  Eiqineering 


it  coifonre  Co  acceptable  standards  of  scholarly  presentation  and 
is  fully  adequate,  in  sccqie  and  quality,  as  a dissertation  for  the 
^ree  of  Doctor  of  Philosophy. 


MUUiiia  8.  onwiaa  T 

assistant  Professor  of 


This  dissertation  mu>  suhinitted  to  the  Graduate  Faculty  of  the  CoHege 
of  Agriculture  and  to  the  Graduate  Council,  aid  i*as  accepted  as  ^rtial 
fulflllmenc  of  the  requlracents  for  the  degree  of  Doctor  of  Philosophy. 


April,  1984 


